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Table 1. The calcium and three heavy metals in calcined waste clam shell (CCS), PE plastic bag (0%

CCS-PE) and the migration test from CCS-PE plastic bags with different treatments.

Ca Pb Cu Cd
Samples
(ug/g)
CcCs 53.1% 258 +0.07 14,50 + 0.13 17.42 + 031
PE plastic bag 456.2 + 3.14 53.10 + 012 1536 + 0.55 32.65 4+ 0.06
) R Treatment Ca Pb Cu Cd
Migration test Solvent
Temperature  Time (ppb)
DD water [l 30 min 1092 + 0.23 nd nd nd
95 °C 30 min 18.82 + 0.17 nd nd nd
4% acetic acid 60 °C 30 min 15.75 + 0.36 nd nd nd
0% CCS-PE 95 °C 30 min 21.14 +£0.22 nd nd nd
20% ethanol 60 °C 30 min 16.83 +0.29 nd nd nd
95 °C 30 min 1554 + 0.16 nd nd nd
heptane 25°C 60 min 19.24 + 0.15 nd nd nd
DD water 60 °C 30 min 106.33 + 0.30 nd nd nd
95 °C 30 min 167.20 +0.21 nd nd nd
4% acetic acid 60 °C 30 min 308.82 1 0.18 nd nd nd
7% CCS-PE 95 °C 30 min 551.70 + 0.14 nd nd nd
20% ethanol 60 °C 30 min 239.10 +£0.17 nd nd nd
95 °C 30 min 370.90 + 0.36 nd nd nd
heptane 25°C 60 min 11221 +£0.31 nd nd nd
DD water 60 °C 30 min 88.44 + 0.12 nd nd nd
95 °C 30 min 11313 £ 028 nd nd nd
4% acetic acid 60 °C 30 min 38140 + 015 nd nd nd
9% CCS-PE 95 °C 30 min 523.34 + 020 nd nd nd
20% ethanol 60 °C 30 min 167.44 1+ 0.19 nd nd nd
95 °C 30 min 200.31 + 018 nd nd nd
heptane 25°C 60 min 198.16 + 0.25 nd nd nd
DD water 60 °C 30 min 138.01 +0.24 nd nd nd
95 °C 30 min 142.01 £0.18 nd nd nd
4% acetic acid 60 °C 30 min 711.07 +0.35 nd nd nd
11% CCS-PE 95 °C 30 min B841.22 +£0.29 nd nd nd
20% ethanol 60 °C 30 min 178.60 + 0.20 nd nd nd
95 °C 30 min 163.11 + 0.24 nd nd nd
heptane 25°C 60 min 134.69 £ 0.15 nd nd nd

Data are reported as mean -- SD (n = 3). Nd: not detected. (All results are reported with Pb < 2 ppb, Cu < 0.5 ppb,
and Cd <1 ppb, respectively.).
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Table 2. Effect of (Fs, b, 9%, and 11% CCS-PE plastic bags on the antibacterial activity against
Staphylococcus aureus ATCC 65381 and Escherichia coli ATCC 8739,

Samples Log CFU/mL at0 h Log CFU/mL at 24 h Antimicrobial activity (R) *
Escherichia coli ATCC 8739

0 CCS-PE 512 4000 8134+ 021

T CCS5-PE 512 -+ 0.10 6.84 + (.28 1.29
9% CCS-PE 212 1010 568 016 245
1% CCS-PE 512 4 0.10 575 + 0.08 2.38

Staphylococens aureus ATCC 65381

¥ CCS-PE 503+ 0.07 796+ 0.18

T CC5-PE 503 4 0.07 7134015 0.83
9% CC5-PE 5.03 1 0.07 6.15 4 0.25 1.81
11% CCS-PE 503 + 0.07 5,60 + 0.35 2.36

* Antimicrobial activity = (Log CFU from 07 CCS-PE at 24 h) = (Log CFU from 7%, 9% and 11% CCS-PE at 24 h),
an antibacterial product was determined to have antibacterial effectiveness when the antibacterial activity (R) was
2.0 or more, ** Kesults are reported as mean & S0 (r = 5) colony forming units (CEU) (Jog10/ml.)
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Figure 4. Effect of 0%, 7%, 9%, and 11% CCS-PE plastic bags on the total aerobic viable counts (TVC) of
raw fish fillet. Results are reported as mean + SD (1 = 5) colony forming units (CFU) (Logia/g). *p <
0.05 when compared with 0% CCS-PE plastic bag group.
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